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21. FUTURE STUDIES OF CONGENITAL MALFORMATIONS
IN DIFFERENT COUNTRIES

TYPES OF STUDIES NEEDED

The levels of perinatal mortality and later infant
losses fall in all countries as medical care and socio-
economic conditions improve, and an increasing
proportion of the remaining wastage is that predeter-
mined at birth, either by the genotype of the foetus or
by ill-understood environmental influences acting
in the uterus in the first 10 weeks of pregnancy before
major organogenesis is complete. There seems to be
no possibility in the foreseeable future of prevention
of these defects where the main cause is the situation
either at one or at many gene loci or in abnormalities
of chromosomal number or structure, i.e., the defects
are in the hereditary material. The factors determin-
ing most of recurring gene or chromosomal muta-
tions are unknown. However we explain mainte-
nance of the frequencies of genes contributing to any
multigenic explanations, we cannot define the geno-
types concerned.

That the maintenance of part of this variability in
populations is essential in order to enable popula-
tions and individuals to adapt to different and to
changing environments is axiomatic in our current
understanding of the genetical structure of popula-
tions. The corollary to this is that many of the
developmental deviations are the price which the
individual and the population have to pay for the
benefits of the successful adaptation of the human
species. It would appear, therefore, that the first
objectives of preventive medicine in this field must be
to try to identify and then control the environmental
factors. It follows that epidemiological studies
should be orientated to this end and that they should
have as their broad objectives the separation out as
far as possible of defects mainly determined by the
foetal genotype and those where the genetic con-
tribution, if any, is unimportant relative to the
environmental influences. The next step would
logically be to try to identify the harmful environ-
mental components. It would be out of place here to
speculate in detail as to the types of study which
might be undertaken with these objectives in view but
they must surely include investigations of maternal
health in pregnancy relative to the conditions of the
children who are the outcome of these pregnancies,

studies of the genetic factors which disturb preg-
nancies, and attempts to separate ethnic geographic
and socio-economic effects. They must also include
attempts to relate the events in the first few weeks of
pregnancy to the outcome, embracing study of all
the factors already incriminated, including certain
drugs, diet, radiation and so on. Such studies are
inevitably extensive and very tedious and time-
consuming. Most of them would have to be orien-
tated to the investigation of individual malformations
because there can be little doubt that etiological
factors are relatively, if not entirely, specific. It fol-
lows that such studies must be associated with
clinical and clinical-pathological investigations desig-
ned to reduce to a minimum heterogeneity within
groups of cases at present regarded as homogeneous
because of their clinical similarity.

PARTICULARLY FAVOURABLE OPPORTUNITIES
IN CERTAIN HOSPITALS FOR STUDIES
OF SOME SPECIFIC PROBLEMS

In the course of studying this very large amount of
data, it became clear that there were some hospitals
where there were unique opportunities for looking at
particular problems concerning congenital malforma-
tions. In some, for example, there were sufficient
numbers of people of different ethnic origins admit-
ted to the hospital to enable large amounts of
information to be collected over a few years. In
others, the numbers of births per year alone offered
the opportunity of testing over a relatively short time
various hypotheses by ad hoc collection of data. In
others again, the very high frequency of parental
consanguinity could be exploited in many ways
which would illuminate a facet of the nature-nurture
controversy. No doubt every hospital has some
unique situation which could be exploited. It is
inconceivable that there would not be a mine of
valuable information to be exploited even from the
past records of any really large maternity hospital
which had an up-to-date and efficient records system,
and where the staff were sufficiently interested to set
down accurately what was to be recorded.

It is invidious to select, but from the data it would
appear that special opportunities are exemplified by
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the situations in Alexandria, Bombay, Mexico City
and Singapore.

Alexandria

In the Shatby hospital there are about 5000 births
per annum, and it is understood that another large
hospital in Alexandria will shortly be in closer rela-
tionship with the Shatby. Associated with the
hospital is a midwifery service providing attendance
at home confinements. Over 30%; of all the women
admitted to confinement in the hospital were related
to their husbands and in 229 the relationship was
that of first cousins. There is a very high rate of
neural tube defects and a high dizygous twinning
rate.

It may be surmised that a properly planned study
would illuminate the relationships of consanguinity,
neural tube defects, hydramnios, toxaemia and
dizygous twinning. Such a study might well include
collection of data on past pregnancies of mothers
(which it was not possible to do in the present study)
and investigation of the reproductive performances
of sisters (including pairs who had, and who had
not, married relatives). It might be possible, perhaps
in conjunction with the Institute of Public Health, to
undertake a study in Alexandria of hospital and
home confinements in a relatively well-defined
population in which the socio-economic status of
parents had been classified and the consanguinity
relationships worked out in considerable detail.
Alternatively, sampling of non-hospital births in the
city might serve the same purpose.

Bombay

In Bombay there is also a high consanguinity rate
(about 10%)), a high rate of neural tube defects and a
relatively high dizygous twinning rate so that the
problems are similar to those in Alexandria. In
addition, mothers from many intra-marrying groups
or castes are admitted to the hospital and over time
information could be collected about the relative
frequencies of malformations. There are con-
siderable numbers of uncle-niece marriages in some
of these groups, and these are of particular biological
interest.

Mexico City

There are two very large maternity hospitals
administered by the Ministry of Social Security in
Mexico City, and together they represent some
50 000 births per year. The frequency of consan-
guinity is low, but as the numbers of births are so
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large, valuable information relative to the associa-
tions of mortality and malformation in a low con-
sanguinity frequency population could be collected
relatively rapidly. There appear to be many mothers
with maternal diabetes admitted to these hospitals,
and this situation is favourable to investigation of the
difficult question whether malformations associated
with diabetes in the mother are predominantly
associated with those cases where the pregnancy was
also complicated by hydramnios.

Finally, there is some evidence to suggest that in
Mexico City the proportion of all pre-28th week
losses that occurs between the 18th and 27th weeks is
much higher than elsewhere. An analysis of the
information collected on this point might serve to
identify the characteristics of a high-risk group of
mothers and give clues as to the etiology. The
neural tube defect frequency in post-28th week
births is rather high in Mexico City and it might be
that there are also many with similar malformation
in the pre-28th week group. Routine nuclear sexing
of children in this group would also be of con-
siderable interest.

Singapore

The Kandang Kerbau Hospital in Singapore has
the distinction of appearing in “ Ripley ” and the
Guinness Book of Records as the hospital where the
largest number of infants in the world is born each
year—namely, about 40 000. This represents about
two-thirds of all the births in Singapore. In addition
to this torrent of births, there are admitted each year
some 3000 women for the treatment of abortions
and another 3000 for gynaecological treatment.

The consanguinity recording in the present study
in Singapore was of the simple type and might be
expanded. The rate in the Chinese mothers, who
preponderated, was low; however, it was high in
Malay and Indian mothers. It will have been noted
that the frequency of neural tube defects is low in
Singapore although rather higher in Indian mothers,
and a study within ethnic groups of the association of
these defects with consanguinity would be of
interest. The same applies to harelip and harelip and
cleft palate, which have a high frequency in Singa-
pore, so that sufficient cases could be accumulated to
make worth while a serious attempt to resolve some
of the heterogeneity which seems to be present in
series of these cases. With such a large number of
births occurring each day, a huge and valuable series
of comparisons of nuclear sex and phenotypic sex
at birth could be accumulated by the use of a simple
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buccal smear technique. It is fascinating to realize
that every two days in that hospital we should expect
a child with a sex chromosome anomaly to be born.

If any such studies could be undertaken in
Singapore, they would be valuable; and it may be
pointed out in passing, although it is perhaps not
strictly relevant to this report, that the opportunities
for study of early reproductive wastage, of hydatidi-

form mole and chorion-carcinoma, are quite unique.
However, to take full advantage of these opportuni-
ties a prospective study using cytological, histological,
biochemical and clinical techniques would be
essential. Virtually nothing is known of any pre-
disposition to mole determined by the maternal and
foetal genotype and appropriate studies would be of
great interest.
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RESUME

Cette étude collective sur les malformations congéni-
tales a été entreprise a la suite d’une suggestion faite
au cours d’une réunion tenue en 1959 a l’invitation de
I’Organisation mondiale de la Santé. Un nombre relative-
ment limité de renseignements ont été rassemblés au sujet
des méres et des enfants, lors des naissances survenant
apres une grossesse d’au moins 28 semaines; les recherches
ont été menées, sous les auspices de I’'OMS, dans les
centres dont la liste figure au début du rapport. Parmi
les données recueillies figuraient 1’dge et le groupe
ethnique des méres, le nombre des grossesses antérieures,
le degré de consanguinité des parents, la mention de
naissance simple ou multiple, d’enfant mort-né, ou né
vivant puis mort i I’hdpital, ou vivant a la sortie de
I’hdpital. Chaque centre devait fournir en outre une
description compléte de la ou des malformations consta-
tées chez un enfant. Certaines variations ont été observées
dans le codage des informations relatives aux groupes
ethniques et a la consanguinité, suivant les différents
centres.

Le rapport exploite au total les données obtenues sur
416 695 naissances simples, 5022 naissances gémellaires,
63 naissances de triplés et 1 naissance de quadruplés,
représentant au total 1’aboutissement de 421781 gros-
sesses. Parmi les naissances simples, 5290 enfants pré-
sentaient des malformations (12,7 par 1000 naissances);
la fréquence des malformations parmi les naissances
multiples était du méme ordre. La mortinatalité a été
de 24,2 par 1000 naissances et la mortalité a 1’hopital
de 16,0 par 1000 nouveau-nés vivants.

La section 2 présente les données relatives aux nais-
sances simples, sous forme de tableaux, selon le sexe,
les malformations et la survie et donne également leur
répartition en fonction de 1’Age maternel et de 1’ordre
de la grossesse.

Les sections suivantes, 3-17, exposent les aspects
intéressants des données relatives aux enfants porteurs
de malformations spécifiques ou de groupes de malforma-
tions. La section 18 discute les observations marquantes
concernant les naissances multiples et la section 19 I’in-
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fluence de la consanguinité sur la mortalité périnatale
et les malformations.

L’examen des données fournit peu de renseignements
intéressants au sujet du syndrome de Down (section 3)
qui est probablement le plus fréquent des troubles graves
du développement permettant la survie aprés la naissance;
il en est de méme pour les cardiopathies congénitales
(section 6), les anomalies du diaphragme (section 8), le
pied bot (section 10) et la luxation ou la subluxation
congénitales de la hanche (section 11). La raison prin-
cipale en est le manque d’uniformité des critéres de
diagnostic utilisés dans les différents hopitaux.

On observe des différences réelles dans la fréquence
des anomalies du systéme nerveux (section 4) suivant les
populations. Ces états, trés fréquents, provoquent environ
la moitié de tous les décés imputables a I’ensemble des
malformations congénitales. Il semble exister une corré-
lation significative entre la consanguinité des parents et
la fréquence des différents types d’anomalies du systéme
nerveux, en particulier & Alexandrie et 3 Bombay. Le
rapport examine les différences d’atteinte de chaque
sexe pour les différentes malformations. Ces lésions se
développent pour la plupart au cours des premiéres
semaines de la grossesse et leur fréquence trés variable
suivant le niveau socio-économique et la situation géogra-
phique a I’intérieur d’un méme pays suggére une influence
importante du milieu. L’étude des malformations du tube
digestif (section 7) fait ressortir une fréquence plus grande
des cas chez les gargons et I’hétérogénéité des anomalies
trachéo-oesophagiennes et des malformations anales et
uro-génitales associées.

Les malformations des membres et des extrémités
(section 12) sont trés diverses et d’interprétation diffi-
cile. On note au regard du faible nombre de cas de poly-
dactylie cubitale une fréquence élevée du pouce bifide
en Asie du Sud-Est. Les atteintes généralisées du sque-
lette (section 13) se répartissent en deux groupes, 1’'un
comprenant les syndromes dus & I’existence d’un géne
spécifique unique, I’autre groupant des syndromes mal
définis et d’étiologie inconnue. La section 14 qui traite
des malformations uro-génitales est également hétéro-
géne; dans la plupart des cas, 1’identification de ces
anomalies dépend de la mort ou de la survie de ’enfant
et des résultats d’une éventuelle autopsie.

La section 15 analyse les malformations diverses que
laisse subsister tout systéme de classification et dont
certaines paraissent dues a un caractére génétique unique.
Cette section examine toutes les données relatives aux
anomalies de l’oreille, y compris 1’atrésie du conduit
auditif externe.

La section 16 traite des malformations multiples qui
existent fréquemment chez un méme enfant. Elle analyse
sommairement les modalités de leur association et signale
la fréquence particuliére de certaines d’entre elles; on y
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souligne 1’intérét que présente I’exploitation de ce genre
de données qui pourrait peut-étre conduire a la mise au
point de mesures préventives.

Les petites anomalies de faible importance ne sont pas
mentionnées dans les tableaux récapitulatifs. Elles y
auraient occupé une place importante, mais, de toute
évidence, les différents centres les ont signalées avec plus
ou moins de précision. La section 17 montre cependant
I’importance numérique de malformations comme
I’hypospadias, I’hydrocéle, la cryptorchidie, les hernies,
les malformations mineures de I’oreille et les légéres
anomalies de la peau.

La section 18 envisage le cas des naissances multiples
et évalue la fréquence des grossesses gémellaires 3 jumeaux
monozygotes ou dizygotes. Les différences constatées
selon les pays quant 3 la fréquence de la gémellité sont
dues en majeure partie & un nombre plus élevé de jumeaux
dizygotes. Les données recueillies vérifient approximati-
vement la loi de Hellin. La mortalité périnatale et le
nombre des malformations congénitales sont plus élevés
chez les jumeaux monozygotes que chez les dizygotes.
Une association remarquable a été observée: dans les
différents centres, la fréquence des anomalies du systéme
nerveux, en particulier de 1’anencéphalie, est beaucoup
moins élevée chez les jumeaux monozygotes que chez les
jumeaux dizygotes.

La section 19 étudie les liens de consanguinité unissant
a un degré variable les 14 000 parents d’enfants issus de
grossesses simples. Les taux de consanguinité les plus
élevés ont été observés a Alexandrie, Bombay et Kuala
Lumpur. La mortalité a ’hdpital des enfants de parents
consanguins (62,1 par 1000 naissances) a été considéra-
blement plus élevée que celle des enfants de parents non
consanguins (35,9 par 1000 naissances). Elle était parti-
culierement forte en cas de parenté étroite entre le
pére et la mére. Mais a Alexandrie, ou les taux de
consanguinité et de mortalité étaient trés élevés, la
mortalité a été la méme parmi les enfants issus de
parents consanguins que parmi les autres. Les relations
entre consanguinité et malformations congénitales sont
extrémement complexes et de nombreuses théories géné-
tiques cherchent a les expliquer. L’association le plus
souvent rencontrée a été l’existence de malformations
congénitales du systéme nerveux chez des enfants issus
de parents consanguins, notamment a Alexandrie et a
Bombay.

Les deux derniéres sections du rapport (sections 20
et 21) contiennent un résumé des observations effectuées
et des considérations sur la valeur de ces études. Elles
rappellent I’objectif du présent travail, qui était de pro-
céder a4 un premier examen des malformations congéni-
tales pour mieux définir les problémes et indiquer dans
quelle direction il conviendrait d’orienter les recherches
ultérieures.
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Annex 1

CARDS USED FOR RECORDING OF INDIVIDUAL BIRTHS
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WHITE CARD FOR SINGLE BIRTHS OR FIRST OF MULTIPLE BIRTHS

WORLD HEALTH ORGANIZATION
COMPARATIVE STUDY OF CONGENITAL MALFORMATIONS

Hespeal No. 427642

Hospital Mother’s Name

A

Mother's age in years

8

Ethnic Groupof mother 1 2 3 4 5 6 7

C

Number of previous pregnancies

Consanguinity 1 2 3 4 5 6 7 8 9 0

Single Birth 1, Twins 2,  Triplets 3

13

Male 1, Female 2

14

Liveborn 1, Stillborn 2

15

Malformations: Yes 1, No 2

If liveborn: Left hospital alive 1, Died in hospital 2

If stillborn: Autopsy: Yes 1, No 2

o

Cause of Death

MALFORMATIONS Describe here and on back of card

No.3




CONGENITAL MALFORMATIONS

YELLOW CARD FOR MULTIPLE BIRTHS OTHER THAN THE FIRST

2nd CHILD OF TWINS OR TRIPLETS

Hospital No....................... . ... ... Serial No..... ...l
(please copy from White Card)

14
F  Male 1, Female 2

15
G Liveborn 1, Stillborn 2 )

16
H Malformations: Yes 1, No 2

17
I Ifliveborn: Left hospital alive 1, Died in hospital 2

18
J  Ifstillborn or died: Autopsy: Yes 1, No 2

19 20 21

K Cause of death

MALFORMATIONS DESCRIPTION 2 23 24

25 26 27

28 29 30

3 32 33

34 35 36

37 38 39




Annex 2

BLANK FORMS USED FOR BASIC TABULATIONS BY CENTRES'!

1 The complete data recorded on these forms by each centre are given in the Basic Tabulations by Centres booklet,
avaglable, upon request, from the Medical Research Council Population Genetics Research Unit, Old Road, Headington,
Oxford, England.
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WHO/PGRU TABLE Page 3

MATERNAL AGES AND PREGNANCY ORDERS - SINGLE BIRTHS

TABLE VII Infants without malformations - single births

Preg-
nancy

order 0- 15- 20- 25- 30- 35- 40- | 45+ | NR
1

Maternal age - years TOTAL

N Wl

10+

NR

Total

Mean maternal age

TABLE VIII Infants with malformations - single births

Preg- Maternal age - years
nancy TOTAL
order 0- 15- 20- 25- 30- 35- 40- | 45+ | NR

1

Wlo|~N]jojwld]lwiN

10+
NR -
Total

Mean maternal age
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CONGENITAL MALFORMATIONS

WHO/PGRU TABLE Page 6
TABLE XI Consanguinity and malformations
Single births
Consan- Males Females Not recorded Total
guinity
code Malf |No Malfl Malf |No Malf| Malf | No Malf| Malf No Malf
1
2
3
4
5
6
7
8
9
0
NR
TOTAL
TABLE XII Ethnic groups and malformations - single births
Ethnic Males Females Not recorded Total
code Malf |[No Malf| Malf |No Malf| Malf |No Malf| Malf No Malf
1
2
3
4
5
6
7.
8
9
0
NR

TOTAL

119
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WHO/PGRU  Page 8
TABLE XIV

MINOR DEFECTS CENTRE

The defects listed below do not appear as malformations in any table.
The data relating to the mother and child appear under "Not malformed"
in all tables.

No. of cases Frequency
Defect per 10,000
M F T births

Phimosis

Hypospadias (slight)

Epis padiz)is (slight)

Undescended testicles

Hydrocoele

Inguinal hernia

Umbilical hernia (small)

Minor ear malformations
Accessory auricles etc.

Naevi moles and minor
skin blemishes

Miscellaneous

TOTAL

121
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Annex 3

REMARKS ON THE INTERPRETATION OF THE DATA AND AN EXPLANATION
AS TO ALLOCATION OF CASES OF MALFORMATIONS IN THE A-N GROUPS

Those recording malformations in this study
were asked to describe the anomalies, and, even
if the child was thought to be suffering from
a specific syndrome, to set out each malforma-
tion found.

Ethnic and consanguinity codings for each country
are set out in the Basic Tabulations by Centres
booklet. Ethnic classifications have to be different
for each country and in a number of centres there
was some feeling about the use of any coding on an
ethnic or on a religious basis and so such codings
were not used. In most other centres, as will be
seen, such a high proportion of births were to
mothers of one ethnic group that virtually no
information is available bearing on the relative
frequencies of malformations as a whole or specifi-
cally in different groups.

As noted in section 1, elaborate consanguinity
codings presented difficulties in many centres
where the staff were grossly overworked and/or
it was difficult to explain to mothers the ques-
tions on consanguinity. It is possible, however,
to compare consanguinity in all centres on the
simple basis of no consanguinity, a relationship
closer than first cousins, first cousins, or some
degree of known consanguinity less than that of
first cousins.

With the exceptions of other malformations asso-
ciated with the neural tube defects (B1-B7) and
Down’s syndrome (A), when two or more mal-
formations are present in the same child they are
grouped as N (multiple) so that, for example, if all
children with a special defect in common were to be
sought they might be found (a) under the appropriate
coding A-M, (b) under N (multiple), (¢) under A
or B1-B7, or (d) under the heading of a “ syndrome ”
in K2, K3 or K4 or M.

EXPLANATIONS OF THE ARBITRARY GROUPINGS
OF MALFORMATIONS A-N

A Down’s syndrome: it is clear that Down’s syn-
drome is by no means always recognized at
birth and identification is probably more
difficult in some ethnic groups than in others.
All cases of the syndrome, whether with or
without cardiac or other specific malformations,
are included.

B Neural tube defects: all cases are included here
even if there are accompanying anomalies in
other parts of the body.

B1-B2 Anencephalus: is a clear-cut malformation
(although it may well be heterogeneous in
respect of the underlying or preceding develop-
mental errors) and could hardly be missed.

B3-B4 Hydrocephalus: when present at or shortly
after birth it is usually recognized but, parti-
cularly in cases where the head enlargement
begins only after birth, it may well be missed,
especially in hospitals where the mean stay of
mothers is short.

B5-B6 Spina bifida and occipital meningocoele:
will usually be recognized, although a hard-
and-fast line between spina bifida and spina
bifida occulta cannot be drawn and anterior
meningocoeles may not be recognizable except
at autopsy.

B7 Other neural tube: consists mostly of encephalo-
coele although “ cyclops ” is included. This is a
difficult decision to defend as cyclops may
result primarily from failure of development of
the facial fronto-nasal process.

C Other malformations of the central nervous
system: are not often recorded. They here
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include microcephaly and other localized mal-
formations usually discovered only at autopsy,
e.g., absent corpus callosum. Others are usually
associated with another obvious defect, e.g.,
duplication of the spinal cord in a meningomye-
locoele.

Malformations of the heart and great vessels:
are often not detected at birth, or, even if it is
realized or suspected that there is cardiac mal-
formation, its nature often cannot be established
in a newborn infant unless it comes to autopsy.
All cases are included in D unless there are other
malformations, when they may be in A, B1-B7
or N (multiple).

Tracheo-oesophageal fistula, etc.: this includes
oesophageal stenosis, tracheal stenosis and
fistula between the viscera with or without
stenosis. Most major degrees are probably
recognized during the first few days of life
although the precise pathology may not be
definable except at operation or autopsy. Some
cases will be found in N. :

Anal atresia: it is not possible from the descrip-
tions given to distinguish in all cases between
imperforate anus, anal atresia and stenosis of
the rectum. All these are grouped as E2. Any
of these, if associated with defects elsewhere
(even in the gastrointestinal tract, e.g., tracheo-
oesophageal fistula), are grouped as N (mul-
tiple).

Most of the defects so grouped are stenosis of
gut, but, biliary duct atresia, for example,
is also included.

Exomphalos: is used where abdominal contents
are protruding into the umbilical cord whether
or not there has been rupture. As far as possible
small “ umbilical hernias ” have been excluded
and classified as “ Minor ” but there may be
some errors. In one case where the condition
was called only “umbilical hernia ” on the
report card, it was accompanied by a photo-
graph which showed a large exomphalos.

Defects of the diaphragm: it has not proved
possible in all cases to distinguish between
hernia of a leaf of the diaphragm, absence of
a portion of a leaf of a diaphragm and hiatus
hernia. All have been grouped as F and the
original description has been followed in the
lists of malformations. Associated “ aplasia of
lung ” has been ignored. Some cases are

included in N if the associated malformations
were not merely the result of contiguity.

G1-G3 Harelip and cleft palate: these three catego-

ries are readily recognizable and should be
separable, although minimal involvement of the
palate may give rise to problems. They have
been grouped according to the descriptions
given. Those associated with other malforma-
tions will be found in N,

Talipes: presents many problems in nomencla-
ture and there is great variation in opinion as
to what should be called talipes and what degree
of deformity should be given any treatment or
any form of treatment. Many are associated
with other malformations and appear in N.
In all, the relative frequencies of this condition
are more likely to reflect local custom than real
frequencies.

Dysplasia, subluxation and luxation of hip: it
seems likely that in some hospitals where all
children are tested soon after birth any “ click-
ing” of the hip joint has been recorded as
dysplasia of hip. The same remarks on relative
frequencies apply as for talipes.

J1-J3 Polydactyly: is relatively common as a sole

J4

J5

detectable abnormality. As will be seen from the
listings, in many cases no more than “ poly-
dactyly ” is recorded. In most cases this is
probably of the hands and the extra digit is
lateral to the fifth finger. In many cases, par-
ticularly of ulnar polydactyly, the defect is of no
more importance to the individual than many
“ minor ” defects. However, the condition is
not usually missed and the geographical and
type frequencies are of some interest, so they
have been included as “ major ” malformations.
Polydactyly is also commonly associated with
other malformations and many consequently
appear under N.

Syndactyly: of minor degree in the feet is
extremely common and probably often not
noticed. The syndactylies shade into the more
severes types of deformities of the extremities of
the ectrodactyly type and the descriptions
recorded seldom make it possible to distinguish
between syndactyly and symphalangy.

Other digital deformities: this is a heterogeneous
group including the gross disturbances such as
ectrodactyly, the varieties of combinations of
syndactyly and polydactyly, macrosomia of
fingers and toes, etc.
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Reduction deformities: have been included as a
separate category which includes as extremes
absence of one finger or of a whole limb.

Other deformities of limbs: includes such condi-
tions as genu recurvatum and radio-ulnar
defects.

Other local skeletal malformations: is used as a
separate category to include changes in the
spine, ribs, skull, pelvis, etc. It seems likely that
many such anomalies are really part of a
generalized osseous dystrophy but this would
sometimes be demonstrable only by whole-
body radiography and so these anomalies are
grouped as they have been recorded.

K2-K5 These conditions do not appear to require

any explanation. However, whether or not the
appropriate combinations of signs are called
Pierre Robin syndrome is probably a matter
of custom and choice in different hospitals.

Urogenital: malformations of the urogenital
system are seldom single and their precise
nature can only be determined at autopsy. A
considerable number of “ pseudohermaphro-
dites (NFS) ” is included.

Miscellaneous (single): these malformations
are listed and are of great variety. Several traits

N
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determined by single-gene mutations, such as
albinism, have been included although they do
not fit some definitions of congenital mal-
formations.

Multiple: when there are malformations involv-
ing more than one system they have all been
specified. In this group ¢ minor * malformations
have sometimes been included, e.g. deformities
of the pinnae of the ear and hypospadias. This
is because of their interest as associations and so
that the data will be complete for anyone who
wishes to make calculations involving the asso-
ciations of different malformations in the same
child.

Minor: These are set out in Table XIV, page 8,

in each set of tables in the Basic Tabulations by
Centres booklet (see also Annex 2). The decision
to call a malformation “ Minor ” is arbitrary.
Many are listed with other malformations in
the N group, as mentioned above.

ABBREVIATIONS

An explanation is given in section 2 (page 14), of

abbreviations used in the text and tables in this
report and in the Basic Tabulations by Centres
booklet.



